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An active matrix electroluminescent display 
device has an array of current-driven 
electroluminescent display elements (20), for 
example comprising organic electroluminescent 
material, whose operations are each controlled 
by an associated switching means (10) to which 
a drive signal for determining a desired light 
output is supplied in a respective address period 
and which is arranged to drive the display 
element according to the drive signal following 
the address period. Each switching means 
comprises a current mirror circuit (30, 32, 38) in 
which the same transistor (30) is used to both 
sense and produce the required drive current for 
the display element (20) with the gate of the 
transistor being connected to a storage 
capacitance (30) on which a voltage determined 
by the drive signal is stored. This allows 
variations in transistor characteristics over the 
array to be compensated and improved 
uniformity of light outputs from the display 
elements to be obtained. 
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JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It has the matrix array of an electroluminescence display device. Each of said electroluminescence 
display device It has the related switching means which controls the current which flows said display device 
according to the driving signal by which a seal of approval is carried out. Said switching means is equipped 
with a drive transistor, and the 1st current conveyance terminal of said drive transistor is connected to 1st 
electric supply Rhine. The 2nd current conveyance terminal of said drive transistor is connected to 2nd electric 
supply Rhine through said display device. In the active-matrix electroluminescence display which connected the 
gate of said drive transistor to capacitance through the 1st current conveyance terminal The 2nd current 
conveyance terminal of said drive transistor is connected to said input terminal for driving signals. The 
switching equipment which can operate so that the gate voltage determined by said driving signal in said 
capacitance during supply of a driving signal may be stored The 2nd current conveyance terminal of said 
transistor, The active-matrix electroluminescence display characterized by connecting between the gates of said 
transistor. 

[Claim 2] In an active-matrix electroluminescence display according to claim 1 Arrange said display device in a 
line and a train, and the switching equipment of said switching means about the display device of one line A 
conductor is arranged so that a selection signal may be received, respectively — a common line address — a 
conductor — connecting — this line address — pass a conductor — the selection signal which operates said 
switching equipment in that line - supplying - each line address - with this selection signal The active-matrix 
electroluminescence display characterized by choosing one line of said display device one by one at once. 
[Claim 3] In an active-matrix electroluminescence display according to claim 2, said driving signal about said 
display device in one train suitably It supplies, each train address common to said display device in this train — 
pass a conductor ~ with the input terminal of the switching means of a display device the related train address — 
the case where the switching equipment which was connected between conductors and made reference first 
closes — said train address — the active-matrix electroluminescence display characterized by forming other 
switching equipment which transmits the driving signal in a conductor to said input terminal. 
[Claim 4] an active-matrix electroluminescence indicating equipment according to claim 3 — setting — said — 
others » the same line address as the switching equipment which mentioned said beginning in switching 
equipment ~ a conductor — connecting — said line address — the active-matrix electroluminescence indicating 
equipment characterized by enabling this switching equipment, simultaneously actuation with the selection 
signal by which the seal of approval was carried out to the conductor. 

[Claim 5] The active-matrix electroluminescence display characterized by having made said 1st electric supply 
Rhine share by all the display devices in the same line or the same train, and establishing each electric supply 
Rhine in each line or train of a display device in an active-matrix electroluminescence display given in claim 2 
thru/or any 1 term of 4. 

[Claim 6] the line address related to the line from which relate said 1st electric supply Rhine to one line of a 
display device, said 1 st electric supply Rhine was made to share with by one line of a display device in an 
active-matrix electroluminescence display according to claim 5, and the display device differed [ said 1st 
electric supply Rhine ] — a conductor — having — said line address — pass a conductor — the active-matrix 
electroluminescence display characterized by supplying a selection signal to the switching equipment of the 
switching means of this different line. 

[Claim 7] The active-matrix electroluminescence indicating equipment characterized by connecting the 
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switching equipment which can operate between the 2nd current conveyance terminal of said drive transistor, 
and said display device so that said display device may be insulated from said drive transistor when the 
switching equipment connected between the 2nd current conveyance terminal of said drive transistor and the 
gate closes in a claim 1 thru/or an active-matrix electroluminescence indicating equipment given in any 1 term 
of 6. 

[Claim 8] The active-matrix electroluminescence indicating equipment characterized by having arranged so that 
a pulse signal may be received during application of a driving signal which carries out the reverse bias of said 
display device for said 1st electric supply Rhine to a claim 1 thru/or any 1 term of 6 in the active-matrix 
electroluminescence indicating equipment of a publication. 

[Claim 9] The active-matrix electroluminescence indicating equipment characterized by having the thin film 
transistor by which the claim 1 thru/or any 1 term of 8 were equipped with said drive transistor and switching 
equipment on the insulating substrate in the active-matrix electroluminescence indicating equipment of a 
publication. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

This invention is equipped with the matrix array of an electroluminescence display device, and relates to the 
active-matrix display which has the related switching means by which each of said electroluminescence display 
device controls the current which flows said display device according to the driving signal by which a seal of 
approval is carried out. 
[0002] 

The matrix display using an electroluminescence display device is known well. About said display device, 
organic thin film electroluminescence devices and light emitting diode (LED) equipped with customary III-V 
semi-conductor mixture were used. It was the thing of a passive mold to which it connected between the groups 
which a line and a train address line intersect, and these displays [ like ] have mainly arranged said 
electroluminescence display device at a multiplex ceremony. (Organic) Especially the latest development in a 
polymer electroluminescence ingredient has proved such capacity used for the video presentation purpose etc. 
The electroluminescence devices which use these ingredients [ like ] are typically equipped with one or more 
layers of the polymer which was inserted into inter-electrode [ one pair of ] (an anode and cathode) and by 
which semi-conductor junction was carried out, one side is transparent among said electrodes, and another side 
is the thing of a suitable ingredient to inject a hole or an electron into said polymer layer among said electrodes. 
Such an example is D.Braun in Applied Physics Letters 58 (18) 1982-1984 page (May 6, 1991). And the paper 
by A.J.Heeger is indicated. By suitable selection of said joined polymer chain and a side chain, the band gap, 
the electron affinity, and ionization potential of said polymer can be adjusted. It can manufacture with the spin 
coating technique which uses a CVD process for the active layer of such an ingredient, or only uses the solution 
of a fusibility conjugation polymer. According to these processes, LED and the display which have a large 
luminescence front face can be manufactured. 
[0003] 

An organic electroluminescence ingredient has the advantage that these are very efficient and need 
comparatively low (DC) driver voltage. Furthermore, it is different from customary LCD and a back light is 
unnecessary, an easy matrix display — setting ~ said ingredient — a line and the train address — it prepares 
between the groups of a conductor and the line and train array of an electroluminescence display device are 
formed by these on the intersection of said conductor. With the diode Mr. I-V property of said organic 
electroluminescence display device, each component can perform the both sides of the display which realizes 
multiplexing drive actuation, and a switch function. However, when [ customary ] driving on the basis of the 
scan of one line at once, each display device drives this easy matrix equipment among the whole field time 
amount only in a short time corresponding to a line address period, and light is emitted. For example, each 
display device is carried out [ f/N I maximum ] by making f into a field period, in the case of the array which 
has N line, can be, and can carry out periodic luminescence. In order to obtain desired average luminance from 
this display at this time, the peak brightness generated by each component must be increased at least N times of 
said required average luminance, and it is necessary to increase a peak display device current at least N times of 
an average current, the high peak current produced as a result — especially — more rapid degradation of the life 
of said display device, and said line address — the problem by the sag produced along with a conductor is 
produced. 
[0004] 
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One solution over these problems is enabling it to operate so that a drive current may be supplied to said display 
device, in order that said display device may be held in an active matrix, it may have the switching means to 
which each display device relates by it and this switching means may hold that optical output between periods 
slightly longer than said line address period. Thus, for example, an analog (indicative data) driving signal is 
loaded to each display device circuit once per field period in each line address period, and this driving signal is 
stored, and it acts between 1 field periods so that the required drive current which flows said display device may 
be held, until the address of the related line of a display device is carried out next. This decreases said required 
peak brightness and required peak current with about N factor about the display which has N line by each 
display device. Such an active-matrix address electroluminescence display is indicated by the Europe patent 
application public presentation specification No. 0717446. An electroluminescence display device needs to pass 
a current continuously in order to generate light, but since LC display device does not receive a current 
substantially but a drive signal level is made it to store in capacitance among [ all ] a field period capacitive 
therefore, the customary active-matrix circuit of a class currently used for LCD cannot be used for it with an 
electroluminescence display device. In the reference mentioned above, it has two TFT(s) (thin film transistor) 
and one storing capacitor respectively. The anode of said display device is connected to the drain of the 2nd 
TFT, the 1st TFT is connected to said gate of the 2nd TFT, and said gate of the 2nd TFT is connected also to 
said one capacitor side. Among a line address period, the turn-on of said 1st TFT is carried out with a line 
selection (gate) signal, and a drive (data) signal is transmitted to said capacitor through this TFT. Carrying out 
the turn-off of said 1st TFT after removal of said selection signal, the electrical potential difference stored in 
said capacitor which constitutes the gate voltage about said 2nd TFT causes [ which has been arranged so that a 
current may be transmitted to said display device / said / of the 2nd TFT ] of operation. Said gate of the 1st TFT 
is connected to a gate line (line conductor) common to all the display devices in the same line, and said source 
of the 1st TFT is connected to a source line (train conductor) common to all the display devices in the same 
train. Said drain and source electrode of the 2nd TFT are connected to the anode of said display device, and 
touch-down Rhine, said touch-down Rhine extends in said source line and juxtaposition, and it is common to all 
the display devices in the same train. The another side side of said capacitor is also connected to this touch- 
down Rhine. It is suitable, for example, said active-matrix structure is manufactured using the thin film 
deposition same with being used in manufacture of AMLCD on the transparence insulating support of glass, 
and a process technique. 
[0005] 

By this arrangement, the drive current about said light emitting diode display device is determined by the 
current supplied to said gate of the 2nd TFT. Therefore, it depends for this current in this property of TFT 
strongly. The change in the threshold electrical potential difference, the mobility, and the dimension of said 
TFT will follow with said display device current, and will produce change which is not desirable in the optical 
output, for example, it crosses to the field of said array by the manufacture process — or these change in said 
2nd TFT related to the display device between different arrays causes the ununiformity of the optical output 
from said display device. 
[0006] 

The purpose of this invention is offering the improved active-matrix electroluminescence display. 
[0007] 

Other purposes of this invention are offering the display device circuit for active-matrix electroluminescence 
displays which reduces the effect of the change in transistor characteristics in the optical output of said display 
device, therefore improves the ununiformity of said display. 
[0008] 

This purpose is attained in this invention by using said current Miller circuit for switching means which uses the 
same transistor for both sensing of a drive current required for said display device, and subsequent generating. 
This makes all change in transistor characteristics compensate. 
[0009] 

According to this invention, said switching means is equipped with a drive transistor, and the 1st current 
conveyance terminal of said drive transistor is connected to 1 st electric supply Rhine. The 2nd current 
conveyance terminal of said drive transistor is connected to 2nd electric supply Rhine through said display 
device. In the active-matrix electroluminescence display of the class which indicated the gate of said drive 
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transistor in the prologue connected to capacitance through the 1st current conveyance terminal The 2nd current 
conveyance terminal of said drive transistor is connected to said input terminal for driving signals. The 
switching equipment which can operate so that the gate voltage determined by said driving signal in said 
capacitance during supply of a driving signal may be stored The 2nd current conveyance terminal of said 
transistor, The active-matrix electroluminescence display characterized by connecting between the gates of said 
transistor is offered. 
[0010] 

It considers as arrangement to which said same transistor arranges said switching means and which operates 
efficiently a current supply source and a current-output function like single transistor current Miller circuit. 
When said switching equipment closes, diode connection of said transistor is made and said input-device signal 
determines the current which flows through said transistor, and the gate voltage as a result stored in said 
capacitance, the current on which said transistor works as a current source of said display device, and said gate 
voltage flows said display device after said switching equipment opens — therefore, the brightness is 
determined, and after that, according to the set point, the level is held until the address of said display device is 
carried out next. Thus, the current which flows the 1st actuation phase and said display device corresponding to 
[ said transistor operates / in / an input current is sampled / in / in fact / a display device address period /, and 
said transistor gate voltage is set up according to it, and / a subsequent output stage story /, and ] said sampled 
current is absorbed. In this arrangement, in order to use said same transistor for both sampling of said input 
current in a sampling phase, and generating of said drive current for display devices in said output stage story, it 
does not depend for said display device current on the threshold electrical potential difference, the mobility, or 
the exact dimension of said transistor. The problem which the ununiformity of the optical output from the 
display device over said array mentioned above follows, and is avoided. 
[0011] 

the switching equipment of said switching means arrange said display device in a line and a train suitably, and 
concerning the display device of one line — a line address common to each — a conductor — connecting — this 
line address — pass a conductor — the selection (scan) signal which operates said switching equipment in that 
line — supplying — each line address — a conductor is arranged so that a selection signal may be received, and 
one line of said display device is chosen one by one at once with this selection signal, each train address 
suitably common to said display device [ in / for said driving signal (indicative data) about said display device 
in one train / this train ] — pass a conductor — supplying — the input terminal and the related train address of the 
switching means of a display device — the case where the switching equipment which was connected between 
conductors and made reference first closes — said train address — other switching equipment which transmits 
the driving signal in a conductor to said input terminal is formed, a this purpose sake — said — others — the same 
line address as the switching equipment which mentioned said beginning suitably in switching equipment — a 
conductor — connecting — said line address — this switching equipment, simultaneously actuation are enabled 
with the selection signal by which the seal of approval was carried out to the conductor, said output stage 
[ while the address of said display device is not carried out ] story — setting ~ other switching equipment — said 
input terminal — said train address — it is made to insulate from a conductor 
[0012] 

Said 1 st electric supply Rhine is made to share by all the display devices in the same line or the same train 
suitably. Each electric supply Rhine may be established in each line or train of a display device. Instead, electric 
supply Rhine can be extended in the direction of the both sides of a train and a line, using Rhine which 
extended in the train or the line writing direction, and was connected together in the end, Rhine connected 
together in the configuration of a grid can be used, and it can be made to share effectively by all the display 
devices in said array. It depends for the selected approach on the technical details about a predetermined design 
and a manufacture process. 
[0013] 

the line address related to the line which adjoins suitably from which, as for 1st electric supply Rhine shared, 
the display device differed with regards to the line of a display device in order to simplify — a conductor — 
having — this line address — pass a conductor — a selection signal may be supplied to the switching equipment 
of the switching means of this different line. 
[0014] 
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said switching equipment — suitable ~ a transistor ~ having — all transistors — the glass or substrate top of other 
insulating materials — as TFT — said address — you may form conveniently together with a conductor using 
standard thin film deposition and a patterning process which are used in the field of an active-matrix display and 
other large area electronic instruments. However, it is predicted that the active-matrix network of said 
equipment may be manufactured with a semi-conductor substrate using IC technique. 
[0015] 

In order to prevent a current flowing through said display device all over said sampling phase, other switching 
equipment may be connected to the pan with which said display device is insulated from said drive transistor all 
over said sampling phase between the 2nd current conveyance terminal of said drive transistor, and said display 
device, this switching equipment — the same - however - said -- others — the transistor of a conductivity type 
contrary to the transistor which constitutes switching equipment ~ you may have — said same line address — 
you may make it operate at a complementary ceremony by that gate connected to the conductor Therefore, this 
transistor may be equipped with p channel equipment although the transistor and other transistors which 
mentioned said beginning are equipped with n channel equipment, of course, the polarity of said display device 
and said line address — the transistor format mentioned above can be made reverse by reversing the wave-like 
polarity by which a seal of approval is carried out to a conductor. 
[0016] 

Such need for switching equipment of operating complementary is avoidable. In a suitable operation gestalt, 
among said sampling phase which carries out the reverse bias of said display device, it follows with said 1 st 
electric supply Rhine, and a pulse signal is arranged so that a seal of approval may be carried out to said 1st 
current conveyance electrode of said drive transistor. By it It prevents that a current flows through said display 
device, guarantees that the drain current which flows said drive transistor is equivalent to said input signal 
current, and guarantees that a suitable gate-source electrical potential difference is sampled in said capacitance, 
the line address related to the line which a display device adjoins — the case of said 1st electric supply Rhine 
equipped with a conductor - setting - this pulse — that line address — said line address related to said display 
device which is related separately to said selection signal in a conductor ~ in said selection signal and time 
amount in a conductor, it is in agreement and gives. The amplitude of said required pulse is smaller than the 
amplitude of said selection signal. Since all required transistors become the thing of the same polar format at 
this time, as for there being no switch transistor which the total of a required transistor was decreased and also 
was connected between the 2nd current supply source terminal of said drive transistor and said display device, 
manufacture becomes easy. 
[0017] 

It explains as an example with reference of the drawing which attached the operation gestalt of the active-matrix 

electroluminescence display by this invention. 

[0018] 

Only and it is not drawn by the fixed ratio. [ said drawing ] Through said drawing, the same reference mark was 

used in order to show the same or, same part. 

[0019] 

although the active-matrix address electroluminescence indicating equipment kept fixed spacing shown with 
block 10 when drawing 1 was referred to - the line and a train matrix array — having ~ a line (selection) and 
the train (data) address — it has the panel equipped with the electroluminescence display device arranged at the 
intersection between the group 12 which a conductor or Rhine intersects, and 14 with a related switching 
means. In this drawing, in order to simplify, it has only some pixels. In fact, there may be hundreds of lines and 
trains of a pixel, a pixel 10 ~ said line and the train address — pass a conductor — the address is carried out by 
the circumference drive circuit equipped with the row scanning drive circuit 16 and the string data drive circuit 
18 which were connected to the end of each group of said conductor. 
[0020] 

Drawing 2 aims at the diagrammatic gestalt which simplified the circuit of the typical pixel block 10 in said 
array being shown, and the fundamental approach of the actuation being shown. Actual mounting of the pixel 
circuit of drawing 2 is shown in drawing 3 . Said electroluminescence display device referred to in 20 is 
expressed as a diode component (LED) here, and is equipped with organic light emitting diode equipped with 
one pair of electrodes whose one or more layers of an organic electroluminescence ingredient were pinched in 
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between. One insulating support side is equipped with the display device of said array with a related active- 
matrix network. The cathode or anode of said display device is formed with a transparence electrical conducting 
material. In order to make it visible to the near man [ try ] of another side of said support, said support is made 
into a transparent material like glass, a transparence electrical conducting material like ITO constitutes the 
electrode of the display device 20 nearest to said substrate, and you may make it the light generated by said 
electroluminescence layer penetrate such electrodes and support. However, in this specific operation gestalt, it 
connects with a power source for the purpose of seeing from said panel, and said optical output is equipped with 
the part of the continuous ITO layer 22 which constitutes 2nd electric supply Rhine common to all the display 
devices in said array. The cathode of said display device is equipped with the metal which has a low work 
function like calcium or a magnesium silver alloy. Typically, thickness of said organic electroluminescence 
ingredient layer is made into for lOOnm thru/or 200nm. The typical example of the suitable organic 
electroluminescence ingredient which can be used for a component 20 is indicated by the Europe patent 
application public presentation specification No. 0717446, the reference brings about other information, and the 
indication about this is included here. An electroluminescence ingredient like the compound polymer of a 
publication can also be used for WO 96/36959. 
[0021] 

the line in which each display device 20 adjoins this display device, and a train - the related switching means 
connected to conductors 12 and 14 — having — this switching means — this display device — the drive current of 
this component — therefore, it arranges so that it may be made to operate according to the analog drive (data) 
signal level which opts for an optical output (gray scale) and by which the seal of approval was carried out. Said 
indicative-data signal is supplied by the train drive circuit 1 8 which operates as a current source, the current 
which the video signal processed appropriately is supplied to this circuit, and this circuit samples said video 
signal, and constitutes the data signal related to video information - said train — at the time of the address of 
said array, actuation of said train drive circuit and the scan of said line drive circuit are synchronized, and each 
of a conductor is supplied so that it may be suitable for a line. 
[0022] 

If drawing 2 is referred to, said especially switching means will equip the drive transistor 30 and a pan with n 
channel FET, will connect the 1st current conveyance (source) terminal of this transistor to electric supply 
Rhine 31, and will connect the 2nd current conveyance (drain) terminal of this transistor to the cathode of a 
display device 20 through a switch 33. The anode of said display device is connected to 2nd electric supply 
Rhine 34, and said continuous electrode layer held in fact at the fixed reference potential constitutes this 2nd 
electric supply Rhine, the gate of a transistor 30 » electric supply Rhine 31 ~ therefore, pass the storing 
capacitance 38 in said source electrode — it is good also as capacitance which connected and formed this storing 
capacitance separately, or good also as gate-source capacitance in which said transistor is inherent. The gate of 
a transistor 30 is connected also to the drain terminal through a switch 32. 
[0023] 

Said transistor circuit operates like a single transistor current mirror, the same transistor performs the both sides 
of a current supply source and a current-output function, and a display device 20 operates as a load. The input to 
this current Miller circuit is supplied by the input line 35, this input line is connected to the node 36 between the 
switch 32 which constitutes an input terminal, and 33 through other switches 37, and a switch 37 controls 
supply to said node of an input signal. 
[0024] 

Actuation of said circuit is performed in two steps. The input signal which opts for the required output from 
said display device in the first sampling phase corresponding to an address period in time amount is supplied to 
said circuit, the gate-source electrical potential difference produced as a result in a transistor 30 is sampled, and 
it stores in capacitance 38. In the following output stage story, since said required output for which it opts with 
said input signal is generated from said display device, a transistor 30 operates so that a current may be passed 
to a display device 20 according to the level of said stored electrical potential difference, and it holds said 
output until the address of said display device is carried out next in a subsequent new sampling phase for 
example. Suppose that electric supply Rhine 31 and 34 can be set on the suitable potential level VI and V2 set 
up beforehand all over both phases. Usually make electric supply Rhine 31 into touch-down potential (VI), and 
let electric supply Rhine 34 be forward potential (V2). 
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[0025] 

Switches 32 and 37 are closed among said sampling phase, this makes diode connection of the transistor 30, a 
switch 33 is opened, and this insulates said display device load. It corresponds to said required display device 
current, and the input signal shown as Iin here is driven through a transistor 30 through an input line 35, the 
closed switch 37, and an input terminal 36 from the external source 18, for example, the train drive circuit in 
drawing 1 . Since diode connection is made by the switch 32 which the transistor 30 closed, the electrical 
potential difference between the both ends of the capacitance 38 in a steady state turns into a gate- source 
electrical potential difference required to drive the current lin which flows the channel of a transistor 30. After 
giving sufficient time amount to stabilize this current, it ends according to storing in capacitance 38 the gate- 
source electrical potential difference which opens said sampling phase for switches 32 and 37, insulates 
capacitance 38 while insulating an input terminal 36 from an input line 35, consequently is determined 
according to an input signal lin. Next, a switch 33 is closed for said output stage story, and it starts according to 
connecting the cathode of said display device to the drain of a transistor 30. Next, a transistor 30 operates as a 
current source and a current almost equal to lin flows a display device 20. Since the transistor 30 for capacity 
coupling by the charge impregnation effectiveness may be considered to have the output resistance of finite in 
fact and may not operate as a perfect current source when a switch 32 carries out a turn-off and change arises on 
the electrical potential difference in capacitance 38, the drive current of said display device may differ from an 
input current lin very slightly. However, in order to use the same transistor for sampling of lin in said sampling 
phase, and generating of said current in said output stage story, it does not depend for said display device 
current on the threshold electrical potential difference or mobility of a transistor 30. 
[0026] 

Drawing 3 shows the practical operation gestalt of the pixel circuit of drawing 2 used in the display of drawing 
1 . In this drawing, a transistor constitutes switches 32, 33, and 37 respectively, and these switch transistors are 
altogether formed as a thin film field-effect transistor and TFT with the drive transistor 30. an input line 35 and 
the input line to which all the pixel circuits in the same train correspond — the train address — pass a conductor 
14 and this - it connects with the line drive circuit 1 8. the gate of transistors 32, 33, and 37, and the gate of the 
corresponding transistor in a pixel circuit [ in / similarly / the same line ] — all — the same line address — it 
connects with a conductor 12. transistors 32 and 37 — n channel equipment — having — the line drive circuit 16 - 
- a line address ~ a turn-on is carried out with the selection (scan) signal in the electrical-potential-difference 
pulse form voice by which a seal of approval is carried out to a conductor 12 (it closes). It is the thing of a 
reverse conductivity type equipped with P channel equipment, a transistor 33 operates complementary to 
transistors 32 and 37, and when a turn-on is carried out when transistors 32 and 37 close according to the 
selection signal in a conductor 12 (aperture), and it opens, the turn-off of it is carried out. 
[0027] 

electric supply Rhine 31 — a line — it extends as a conductor 12 and an electrode of juxtaposition, and is shared 
by all the pixel circuits in the same line. Electric supply Rhine 3 1 of all lines is connectable together in these 
ends. Said electric supply Rhine may extend in the direction of a train instead, and each Rhine is shared by the 
display device in each train at this time. Instead, electric supply Rhine may be prepared so that it may extend in 
the both sides of a line and the direction of a train, and it may interconnect, and a grid construction may be 
formed. 
[0028] 

said array — at once — one line and sequence — driving — a selection signal — each line — a conductor 12 is 
supplied one by one. The persistence time of said selection signal corresponds to the period of the sampling 
phase which determined and mentioned the line address period above, the suitable input current driving signal 
which constitutes a data signal at once synchronizing with said selection signal since the address of one line is 
required in order to set all the display devices in the selected line as such required drive level in a line address 
period at coincidence with each input signal which determines the required display output from said display 
device — a line — a conductor 12 is supplied by the train drive circuit 1 8. The address of the next line of a 
display device is similarly carried out following the address of such a certain line. It is held after carrying out 
the address of all the lines of a display pixel in 1 field period until said output is set up in said each address 
period by following with the drive current concerning a predetermined display device repeatedly and then the 
address of the line of said display device which is related among 1 field period is carried out in a sequential 
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field period in said a series of addresses. 
[0029] 

Said TFT, the group of an address line, storing capacitance (when preparing as a separate component), The 
matrix structure of an array equipped with display device electrodes and these interconnect sections 
Fundamentally The front-face top of insulating support like glass or plastic material, Are based on CVD 
deposition of the various thin film layers of a conductive ingredient, an insulating ingredient, and a 
semiconductor material, and a photolithographic patterning technique. It forms using the standard thin-film- 
processing technique same with being used in an active-matrix LCD including deposition and patterning. Such 
an example is indicated by the Europe patent application public presentation specification No. 0717446 
mentioned above. Said TFT may be equipped with an amorphous silicon or polycrystalline silicon TFT. The 
organic electroluminescence ingredient layer of said display device may be formed with vacuum evaporationo 
or other suitable known techniques like spin coating. 
[0030] 

The pixel circuit of drawing 3 needs use of the both sides of an n and a p channel transistor with a possibility of 
complicating said manufacture process. Furthermore, this specific circuit may need four a transistor and one 
common electrode, and these facilities may decrease the actual gap of a pixel. 
[0031] 

Drawing 4 shows the format of avoiding the need of using the transistor of an opposite polar format and of 
having been improved instead of a pixel circuit. In this circuit, a transistor 33 is removed and direct 
continuation of the input terminal 36 is carried out to a display device 20. In actuation of said current mirror, 
two phases, sampling, and an output exist like the circuit mentioned above, the line which is related among said 
sampling phase — with the selection signal in a conductor 12, the switch transistors 32 and 37 are closed and 
diode connection of the transistor 30 is made. As mentioned above, it does not stop at a fixed reference 
potential, but a forward electrical-potential-difference pulse is supplied to electric supply Rhine 31, and the 
reverse bias of the display device 20 is made to be carried out to coincidence. In this condition, a current (the 
small reverse leakage current disregarded) cannot flow a display device 20, but the drain current of a transistor 
30 is equal to an input current lin. Thus, the suitable gate-source electrical potential difference of a transistor 30 
is again sampled in capacitance 38. At the time of termination of said sampling phase, as mentioned above, the 
turn-off of the switch transistors 32 and 37 is carried out, and electric supply Rhine 31 returns to the usual level 
and a representation target 0V. In a subsequent output stage story, a transistor 30 operates as a current source 
which passes a current to said display device in the level determined with the electrical potential difference 
stored in the capacitor 38, as mentioned above. 
[0032] 

In the operation gestalt of drawing 4 , electric supply Rhine 31 separately connected to the power source may be 
formed about each line of a pixel. The turn-off (considering as the result which pulse-izes electric supply Rhine 
31) of the display device in the line by which the address is carried out is carried out among a sampling phase. 
When one electric supply Rhine common to all pixel circuits actually exists in said array, That is, when electric 
supply Rhine 31 of one line is a part of continuous Rhine which interconnects all the lines of a pixel circuit, 
regardless of the address of which line is carried out, the turn-off of said all display devices is carried out into 
each sampling cycle. This decreases the duty cycle (ratio of ON pair off time amount) about a display device. 
Thus, it is desirable to continue making electric supply Rhine 3 1 related to a certain line separate from electric 
supply Rhine related to other lines. 
[0033] 

The gestalt instead of other of the pixel circuit which decrease in number the total of Rhine in a line writing 
direction is shown in graph in drawing 5 with the typical drive wave used in this operation gestalt. the side 
which can set the illustrated pixel circuit in the Nth line of said array, and is distant from the source of a 
transistor 30, and the gate of capacitance 38 in this arrangement — electric supply Rhine 31 of separate 
dedication — not but, the line which the degree related to the line of eye watch (N+l) adjoins — both sides are 
connected to a conductor 14. Actuation of this pixel circuit is fundamentally [ as what was mentioned above ] 
the same, the line of the Nth and (N+l) eye watch — the required line drive wave supplied to a conductor 12 
(and — all — others ~ a line — a conductor) differs from the wave in the operation gestalt mentioned above. The 
low holding level Vh which holds the transistors 32 and 37 of the pixel circuit connected to these conductors in 
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these OFF (open) conditions, Carry out the turn-on of these transistors (closing), and it adds to having the 
selection (gate) pulse Vs which specifies each line address period (sampling phase) Tr. each line — the wave 
supplied to a conductor includes further the middle level pulse arranged so that the reverse bias of said display 
device may be carried out like pulse-izing of electric supply Rhine 3 1 in the operation gestalt of drawing 4 . 
drawing 5 ~ setting — Vs (N) — the Nth line — the following line of eye watch (N+l) which is supplied to a 
conductor, shows said selection pulse which operates the transistors 32 and 37 of the pixel circuit in the line, 
and produces Vs (N+l) after Signal Vs (N) since the address of said line is carried out one by one — said 
selection signal which a conductor is made to supply is shown. The forward pulse which is in agreement in the 
selection signal and time amount which are supplied to a conductor 1 2 is included, each line — the line which 
precedes the wave about a conductor with said selection signal, and is preceded — Consequently, when the 
address of the pixel circuit in the line to precede, i.e., the Nth line, is carried out according to supply of Vs (N) 
to these, (N+l) ****** ~ the forward pulse Vr which appears in a conductor is made to carry out the reverse 
bias of the display device in the pixel circuit in Line N among these sampling phases. In order to guarantee that 
transistors 32 and 37 and the pixel circuit in the following line of eye watch (N+l) do not carry out a turn-on to 
coincidence so that the reverse bias of said request may be given for the level of Vr, it chooses so that it may 
become lower than a selection signal Vs. 
[0034] 

The possible thing will be understood in the polarity of the pulse which the same model of operation makes the 
polarity of these transistors reverse, makes said display device polarity reverse, and is supplied to electric 
supply Rhine 31, even if reverse, though said pixel circuit is based on the n channel transistor about all the 
operation gestalten mentioned above. These become n form when using p form transistor 33. 
[0035] 

Since the display device which uses a p channel transistor is desirable, the technical reason it is suitable turning 
said diode display device to one side or another side exists. For example, an ingredient required for the cathode 
of the display device which uses an organic electroluminescence ingredient usually has a low work function, 
and is typically equipped with the alloy or calcium on the basis of magnesium. These ingredients [ like ] may 
have an inclination with it difficult [ to patternize at a photograph RISOGURAFU ceremony ], therefore its 
continuation layer of such an ingredient common to all the display devices in said array may be desirable. 
[0036] 

Instead of forming said TFT and capacitor on an insulating substrate using a thin film technology, it is predicted 
that said active-matrix network can be formed on a semi-conductor, for example, a silicon substrate, using IC 
technique. At this time, the top electrode of said LED display device prepared on this substrate is formed with a 
transparence electrical conducting material, for example, ITO, and the optical output of said component is seen 
through these up electrodes. 
[0037] 

Switches 32, 33, and 37 do not need to be equipped with a transistor, and it is also expected that you may have 

the switch of other formats, for example, a micro relay, and a microswitch. 

[0038] 

Although the operation gestalt mentioned above was explained especially about the organic 
electroluminescence display device, he passes light and it will be understood that the electroluminescence 
display device of other classes equipped with the electroluminescence ingredient made to generate an optical 
output may be used instead. 
[0039] 

Also considering said display device as monochrome or a multicolor display, it is good. Probably, it will be 
clear that you may give by using a color luminescence display device which is different in a electrochromatic 
display in said array. Said different color luminescence display device may be typically prepared in the pattern 
of red, green, and a blue luminescence display device repeated regularly. 
[0040] 

In an epitome, an active-matrix electroluminescence display has the array of a current drive 
electroluminescence display device equipped with for example, an organic electroluminescence ingredient, 
controls actuation of these display devices by the respectively related switching means, supplies the driving 
signal which determines a desired optical output as said switching means in each address period, and it arranges 
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said switching means so that said display device may be driven according to said driving signal following said 
address period. Each switching means is equipped with current Miller circuit, the same transistor is used for it 
in this current Miller circuit, it detects and generates a drive current required for said display device, and 
connects it to the storing capacitance which stores the electrical potential difference determined by said driving 
signal in the gate of said transistor. This makes the fluctuation in the transistor characteristics which lead said 
array compensate, and makes the homogeneity of the optical output from said display device which should be 
obtained improve. 
[0041] 

By reading this indication, other deformation will become clear to this contractor. These deformation [ like ] is 
known in the field of a matrix electroluminescence display and its component part, and can include other 
descriptions which can be used in addition to these instead of the description already indicated here. 
[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is some easy graph-drawings of 1 operation gestalt of the display by this invention. 
[Drawing 2] Drawing 2 shows the equal circuit of a typical pixel circuit equipped with the typical display 
device in a display and its related control circuit network of drawing 1 in an easy gestalt. 
[Drawing 3] Drawing 3 explains actual realization of the pixel circuit of drawing 2 . 
[Drawing 4] Drawing 4 shows the modification of a pixel circuit. 

[Drawing 5] Drawing 5 is shown with the related drive wave which uses other modifications of a pixel circuit in 
these. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




FIG. 1 



[Drawing 2] 
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